Calcium chelators induce association with the detergent-insoluble cytoskeleton and functional inactivation of the transferrin receptor in reticulocytes.
Incubation of reticulocytes with EDTA, EGTA (ethylene glycol bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid) and BAPTA (1,2-bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid), but not with desferrioxamine B, at temperatures above 20 degrees C resulted in the loss of their ability to take up iron in a temperature-, time- and concentration-dependent manner. No inhibition of transferrin or iron uptake occurred if the incubations were performed at 20 degrees C or below. At higher temperatures, the inhibition was attributable to loss of functional transferrin receptors, not to altered affinity or endocytosis of the remaining receptors. The changes could not be reversed by washing the cells and reincubation in the presence of Ca2+, Mg2+ or Zn2+. However, they could be completely prevented by performing the initial incubation with chelators in the presence of diferric transferrin and partly prevented by the use of apotransferrin. Incubation with the chelators resulted in much less reduction in the ability of the cells to bind anti-transferrin receptor immunoglobulin than transferrin. The fate of the receptor was studied by polyacrylamide gel electrophoresis of reticulocyte membrane proteins before and after extraction with Triton X-100, and by immunological staining of Western blots for the transferrin receptor. Treatment of the cells with EDTA led to a loss of the ability of Triton X-100 to solubilize the receptor and its retention in the Triton-insoluble cytoskeletal matrix of the cells. It is concluded that incubation of reticulocytes with the chelators at temperatures above 20 degrees C causes an altered interaction of the transferrin receptor with the cytoskeleton. This change, which is probably due to chelation of Ca2+ in the cell membrane, is accompanied by an irreversible loss of the receptor's ability to bind transferrin.